Human mitochondrial mRNAs are stabilized with polyadenylation regulated by mitochondria-specific poly(A) polymerase and polynucleotide phosphorylase.
Mammalian mitochondrial (mt) mRNAs have short poly(A) tails at their 3' termini that are post-transcriptionally synthesized by mt poly(A) polymerase (PAP). The polyadenylation of mt mRNAs is known to be a key process needed to create UAA stop codons that are not encoded in mtDNA. In some cases, polyadenylation is required for the tRNA maturation by editing of its 3' terminus. However, little is known about the functional roles the poly(A) tail of mt mRNAs plays in mt translation and RNA turnover. Here we show human mt PAP (hmtPAP) and human polynucleotide phosphorylase (hPNPase) control poly(A) synthesis in human mitochondria. Partial inactivation of hmtPAP by RNA interference using small interfering RNA in HeLa cells resulted in shortened poly(A) tails and decreased steady state levels of some mt mRNAs as well as their translational products. Moreover, knocking down hmtPAP generated markedly defective mt membrane potentials and reduced oxygen consumption. In contrast, knocking down hPNPase showed significantly extended poly(A) tails of mt mRNAs. These results demonstrate that the poly(A) length of human mt mRNAs is controlled by polyadenylation by hmtPAP and deadenylation by hPNPase, and polyadenylation is required for the stability of mt mRNAs.